The Hsp60 folding machinery is crucial for manganese superoxide dismutase folding and function.
Even though the deleterious effects of increased reactive oxygen species (ROS) levels have been implicated in a variety of neurodegenerative disorders, the triggering events that lead to the increased ROS and successive damages are still ill-defined. Mitochondria are the key organelles controlling the ROS balance, being their main source and also counteracting them by the action of the ROS scavenging system. Mitochondria, moreover, control the presence of ROS-damaged proteins by action of the protein quality control (PQC) system. One of its components is the mitochondrial chaperone Hsp60 assisting the folding of a subset of mitochondrial matrix proteins. Mutations in Hsp60 cause a late onset form of the neurodegenerative disease hereditary spastic paraplegia (SPG13). In this study, we aimed to address the molecular consequences of Hsp60 shortage. We here demonstrate that a heterozygous knockout Hsp60 model that recapitulates features of the human disease and exhibits increased oxidative stress in neuronal tissues. Moreover, we indicate that the increase of ROS is, at least in part, due to impaired folding of the manganese superoxide dismutase (MnSOD), a key antioxidant enzyme. We observed that the Hsp60 and MnSOD proteins interact. Based on these results, we propose that MnSOD is a substrate of the Hsp60 folding machinery and that under conditions of diminished availability of Hsp60, MnSOD is impaired in reaching the native state. This suggests a possible link between Hsp60-dependent PQC and the ROS scavenging systems that may have the function to increase ROS production under conditions of folding stress.